Introduction
Residential energy saving approach has become significant in recent decades. As much as 28% of household energy saving potential [8] can be identified in new or replacement building energy investments in the future. Complex macro-and market level conditions and sustainability requirements effect the realisation of the energy saving investments (both on the demand and supply side) which requires certain marketing features from the enterprises. Building energetics micro and small enterprises 1 have to operate continuously under difficult circumstances due to uncertainty in energy prices, in subsidy systems, in economic condition and social attitude. Competition is increasing, which requires strategic thinking, marketing approach and the use of marketing tools in the corporate functions.
The main objectives of this research are to reveal the building energetics market and the stakeholders of the micro and small enterprises that provide energy saving products and services with a strategic analytical and marketing approach; to systematically organise the available information with the help of TRM methods; and to draw conclusions regarding practical feasibility. These aspects of analysis of the building energetics sector can be considered new and original in Hungary. The necessary information sources were collected and used after the recommendation of the TRM method. The frame of the strategic technology roadmap of the Hungarian residential energy saving is new, the paper can support the development process of this method [43] .
In the course of the feasibility studies of Hungarian residential energy saving investments 2 -when analysing the conditions and the market of energy saving solutions -a knowledge gap occurs between the necessary and available basic information. Studying the traditionally examined factors is vitally important but not enough in itself. There is a lack of indispensable information that should be examined and used but is disregarded by Hungarian research and literature. The state and market level energy policy has not been worked out with processing all the necessary information in a systemic way, using management methods of high standard like TRM so far. In this paper I would like to contribute to the filling of this methodological gap.
At first the TRM method will be presented here (in Chapter 2) briefly, and after that a method will be adapted (in Chapter 3) on the basis of the information available from different sources on the Hungarian residential energy saving investments. Alphabetical symbols and figures help the reader to make the examined background consistent with the related results. 1 Micro-sized enterprise: it is defined as an enterprise which employs fewer than 10 persons and whose annual turnover and/or annual balance sheet total does not exceed EUR 2 million (~HUF 550 million). Small-sized enterprise: it is defined as an enterprise which employs fewer than 50 persons and whose annual turnover and/or annual balance sheet total does not exceed EUR 10 million (~HUF 2,75 billion) [20] . 2 The definition of energy saving or building energetics investment is used in this research area in a way that it refers to the new or replacement energy saving investments carried out by micro and small enterprises in the residential and corporate market segment. The term, building energetics includes all building industry products and services (electrical, mechanical, etc.) that actively or passively influence the energy consumption of the building for long-term use.
The Research Topic and Processing Methods

Brief Description of the Technology Roadmapping Method
TRM is a widely used method all over the world for developing economic and social policies, making environmental decisions, introducing legislations and laying down R&D guidelines that contribute to the national level energy policy [37, 40] . Phaal [42] has listed 159 publications that support the application of TRM in the field of energetics. TRM became a popular topic in management literature in the 2000s, the method is still evolving, and has to be further researched and developed.The TRM is used not only at company-level, but industry-level investigations and decision-making too [28] . Industry-level aspect of the method will be discussed in this study, however company-level applications of the method will not be mentioned.
The authors, Phaal, Farrukh, Mitchell and Probert [39] decided that it would be more useful to call the method technology-product, product-, business or strategic mapping. These names express that the method is suitable for the process, product and market prospects of integrating and synchronizing. According to Moehrle, Insenmann and Phaal [31] TRM is ordered directly to strategy and innovation. The roadmap name in this paper contains a strategic approach which is based on research information. Hronszky and Várkonyi [19] distinguish between two main kinds of industry-level roadmapping. In the case of forecasting future trends are more or less predictable, however in the case of foresighting future events are very uncertain. The energy saving strategic technology roadmap, described in this paper, is an example of the first type supporting the forecast.
TRM has no graphing standards like e.g. project management. The standard versions of e.g. network diagrams can be learned from several project management books and other teaching media. These graphic project management tools are more or less standardized, like the symbols of electronic circuit diagrams. However there are several examples for graphing TRM standards but there are no standardized diagramming techniques.
The Dimensions of the Roadmap Analysis
The structural principle of roadmap presented in the study (Figure 1 ) is suitable for first general-level analysis for the industry, but indirectly, is able to support processes and business level strategies as well. The top layer of TRM is usually called the "market". Experiences show [38] that considering the market in itself is not enough, as sooner or later we always end up analysing the broader environment. The assessment of the company's environment is essential to reveal the strategic situation. The traditional marketing approach divides the environment of the company into macro-and micro level [24] . The micro environment covers those elements that have stronger relationship with the company. The model presented in this paper will be constructed by following this principle. In this study Porter's five forces model [44] is used to analyse the micro environment. Furthermore the widely known STEP [1] model is used to analyse the macro environment.
The literature recommends converting maps and graphics structure for the actual specific purposes univocally. The frame of the model is constructed by merging two structural principles [38, 40] . The information is derived on the basis of presented methods and models in section 2.4. Results of the earlier studies are in Chapter 3.
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Time: Three periods are drawn altogether (current, gaps and migration paths, vision).
Categories: micro level enviromental factors (market, suppliers, product and services) and macro level environmental factors (technology, energy policy, economic contraints, social influence and nature). 
Identifying the Knowledge Gaps
It is important to clarify the knowledge gaps [40] during every step of the TRM process. The necessary information for putting together the strategic technology roadmap of the Hungarian residential-level energetics is partly missing in the literature. I summarize this fragmented information using the insights and recommendations of Duinker and Greig [12] , Brummel and MacGillivray [6] , Mahmoud et al. [27] , Shoemaker [47] , Postma and Liebl [45] , and Swartz et al. [48] about producing a proper roadmap. Industry-level energy generation is widely covered by the literature but there are only a few cross-references to the residential-level, so the adaptation of the roadmap to the circumstances in Hungary must be limited. That is  among others  why the expected technological information and other numbers on the roadmap are taken from a document published by the Japanese Ministry of Economy, Trade & Industry [21] , corrected slightly when it was customized to the situation in Hungary. The majority of the knowledge gaps listed above originate in the lack of the detailed energy strategy in Hungary. The recent map contains changes in attitudes, motivations and resources required from the stakeholders, and it contains their collective and investment risks, furthermore different customer types, that are listed in knowledge gaps of Bíró-Szigeti -Pataki [2] work too.
The background information and specification needed are presented to draw the strategic technology roadmap of residential energy saving investments and interpret the data shown on roadmap (see Figure 1 ) in the next sections.
Information Sources of Macro and Micro Environmental Analysis
Both primary and secondary information sources were used to the description of the market structure and its dispersion and to the analysis of main participants. Later I will refer to the examined background of the related results in Chapter 3 according to the same classification (alphabetical symbols and figures) below.
(I) Information sources of micro environmental factors and processing methods of the model are detailed below. These were identified as (1), (2) and (3).
(1) The method of in-depth interviews was used to analyse the strategies of the micro and small enterprises (2008-2010). 25 personal (qualitative) interviews were carried out with experts and executives of this subtopic. The obtained information was organised according to (a) Kotler's [25] five factors of competition conditions, (b) Doyle [11] differential advantages model (c) Doyle [11] customer needs, (d) consumer decision-making processes [13, 34] , (e) decision-making unit and consumer behaviour models [50] , as well as (f) other corporate and marketing strategy describing standard methods and tools.
(2) Detailed analyses were carried out concerning building energetics micro and small enterprises and the energy saving investments, based on the online (3) Both secondary (literature) and primary (in-depth interviews) sources were used to reveal the stakeholders' interests and relationships, and the gained information was organized, according to the "stakeholders of environmental investments" method [3] developed by Overseas Development Administration (ODA) [35] . The results and the conclusions of the ODA analysis can help to increase the number and the rate of the successful residential energy saving investments [4] . (II) Macro environmental factors of the theme are based on the literature of secondary sources, which is detailed in section 3.2. These are the well known macro environmental factors of the STEP model that was extended in several ways. The roadmap is made up of layers which represent the usual structure of STEP model of the following environmental factors: 'social influence', 'technological', 'economic constraints', '(energy) political', and  in this context  'natural (ecological)'. In particular, the technologies were previously analysed in the form of a so-called "Technology roadmap on the Hungarian residential energy saving" [2] , showing each technological development tendencies. It is important to note that energy policy can be connected to mostly every other layers because residential-level building energetics is a tightly state controlled industry. The particular entities on the roadmap could be assigned for more than one environmental factor, so this layout is only one of the possible graphing structures.
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Results from the Micro Environmental Analysis (I)
(1) One of the main directions of this research is to identify the strategy of building energetics enterprises, its product-and service concepts and, the main characteristics and requirements of the customers in an indirect way. In the following those research results are detailed that were obtained on the basis of the models already described in paragraph (1) of the section 2.
These were identified as (a), (b), (c), (d), (e) and (f).
(a) There is no cooperation among the competitors on the residential market. Aggressive position-taking can be seen region-wide to deter the competitors when a new technology or a product is launched. The enterprises are continuously making price comparisons and also they have different missions and objectives for their operation fields. Their main business objective is the same (to win orders and to generate profit).
(b) Enterprises do not have conscious corporate strategy, however, they can adapt successfully to the changing environment. They mainly use basic marketing tools. The word-of-mouth advertisement has a significant role when they are doing business. They do not know or realize the added-value of their products or services. There is a tendency in the building energetics sector that the profit of the businesses will be attributed to the selling of the physical products at a decreasing rate. Currently, most of the micro and small enterprises are willing to do business with anyone who can pay for their products and services. In this way, the enterprises will have a large number of customers with low profit margin. Furthermore, they lay more emphasis on the short-term benefits than long-term profits. The factors of the customer value analysis for determining the value offer can be divided into two groups. The sense of prestige dominates among the highincome customers, and the return on investment is a secondary criterion, whereas among the middle-income customers, the sense of a positive step for the sake of the future generations dominates. However, high expectations that are attached to high prices can create substantial customer value in both categories. Even if the enterprises are able to name some of their target groups, they usually do not use different communication strategies for addressing them or also to attract them with different marketing tools. They communicate and behave differently with consumers depending on the personality of the salesman and/or the contractor based mainly on their knowledge of human nature. Their strategic tools are quite similar to mass marketing.
(c) The enterprises do not analyse the customer needs due to time and resource limitations. Moreover, it is difficult for them to formulate a need that they could not possibly satisfy, because it would cause a competitive disadvantage for the enterprises.
(d) The classical model of consumer buying decision process [13] was changed to a 0+5-step model, that is very similar to the Nicosia-model [34] : 0. Interest, 1. Problem awareness 2. Information search 3. Evaluation of alternatives 4. Purchase 5. Post-purchase evaluation.
(e) Most of the time, the decision maker is a person with technological and economic background, but other family members, and sometimes even friends, acquaintances and colleagues can influence the decision making process. It can be assumed that the buying decision is based on some product characteristics. The traditional consumer behaviour has to be replaced by the environmentally conscious consumer behaviour to a greater extent in order to increase the number of successful investments.
(f) The results presented that only a small part of the analysed building energetics enterprises use conscious segmentation in the sphere of the residential market. Most of the time, the segmentation is built on a certain technology and rarely on the information obtained from the analysis of the consumer behaviour, or the values that the customers expect. Segmentation is usually done in one step, i.e. the enterprises categorise the customers on the based of only one criterion.
(2) Results of quantitative market research in paragraph (2) of section 2.2 will be presented in the following. The following factors were analysed in the empirical research in order to reveal the market success and marketing management characteristics of the micro and small enterprises undertaking building energetics investments: identifying and evaluating the marketing operation (tools and strategies); the quality and price of the product and the income situation of the customers; the number and characteristics of the products and business operations; mission; consumer loyalty; subjective and objective factor of success; price sensitivity; and the importance of energy saving. The more an enterprise undertakes higher-level and extended marketing operations, the more successful it can become. Based on the variables of the analysis included, it can be stated that this increases the importance of the differential strategy. Positioning for product quality plays a crucial role in increasing success among the marketing operations. A connection was discovered between the product quality and the price level. The most successful strategy is to offer high quality products for high or medium price. Successful building energetics enterprises are optimistic about their future prospects. They consider the market to be continuously expanding and their increasing margin reflects a rising demand. Their customers are loyal, which indicates adequate sales and communication activities and assumes branding. The subjective factors (they are not easily measurable and quantifiable, or they build on emotions) proved to be the most successful marketing tools among the factors of success. Indirectly, this can relate to the conscious and wide-ranging marketing activities of the enterprises. The recession has exerted a more dramatic impact on the demand of the residential market. Due to this fact the enterprises see their future more pessimistically on the residential market. Based on the opinion of the survey respondents, the energy saving motivation is more dominant in this market segment that can be considered as an important factor when developing a strategy that builds on the costumers' (stakeholders) motivation. In the residential market, marketing tools play a more significant role in sales and can be used much more efficiently. Moreover, enterprises have developed different communication and sales strategies for their target groups. The primary stakeholder groups identified in the residential customer segment are less price sensitive than the corporate segment. This partly contradicts the "standard" marketing concept that consumers are price sensitive, whereas corporations -mainly business corporations -are not, or less, since they add their costs to their products and make their customers pay for them. Moreover, it can be stated on the base of the research results that the supply of the enterprises operating on the residential market includes wider range of products and services and these are more complex.
(3) Third main direction of our primary market research is the stakeholder analysis. The results will be described in the following. The methodology was already presented in paragraph (3) of section 2.2 formerly. The lack of interest appears in case of two primary stakeholders (building energetics enterprises and household customers) in connection with the financial terms and targets. "Maximum profit" approach of enterprises could mean risk factor for the customers, if the quality of professional implementation and the return of residential investment are compromised. The customer base is narrowed down primarily according to their income due to the typically high investment cost. The four groups of the enterprises can be identified in scope of activities: manufacturers, designers, distributors and constructors. These enterprises ensure the necessary tools for mental and physical implementation. There are strong interdependence relationships between these enterprises. Their investment interests are mostly derived from the recommendations / mediation fees received directly from manufacturers and these are proportional with commission rate. The primary stakeholders have financial (savings, loans, grants, equity), mental (expertise, innovation), total assets (technology, labour, real estate) resources. The problems usually occur in financial resources and pose a barrier to the realization of investments. Among the primary stakeholders, the household customers are supported in the process both directly and indirectly. However, I met a number of references in the qualitative research that indirect forms of support (mainly aimed at whitening the building industry) have not been successful. Any organizations that can serve valuable / useful information for the creation of the investments were considered suppliers -in addition to the traditional interpretation. In this context, the following statements for suppliers were made: energy service-and production companies should equip themselves with great flexibility and advanced technical knowledge in the future that is characteristic of small enterprises, which attracts the modification of the legal background as well. The taking risk of financial institutions should be increased for spreading of loan products. Increasing both influence and importance would be important for universities and research institutions because they can fall out the scope of secondary stakeholders due to the improper lobbying.
Results from the Macro Environmental Analysis (II)
The macro environmental band of the model describes the current trends and what changes are necessary that influence the market and the implementation conditions of the investments. Resources of the discussed secondary stakeholders (state, local governments, environmental organizations and lobbying) are extremely complex, vary according to each stakeholder subcategory of the Figure. Consumption of resources has significant impact on household energy savings investment plans and their feasibility. The economic, the social and the environmental factors are the same with the basic pillars of sustainable development. Ideally, states should take all these three elements into account to shape their energy policy that, as the model also shows, has impact on the developing technology areas. Macro environmental and sustainability aspects of this study have already been consulted by Bíró-Szigeti [4] . The gathered information is summarized in the form of the rough strategic technology roadmap.
The main technological possibilities appearing in residential energy saving areas are following [21, 29, 51] : to develop new lighting technologies: conservation and using natural light, different models of LED, with low heat loss and high efficiency luminous bodies; to develop HVAC (heating, ventilating, air conditioning) and hot water supply: to replace air-conditioning equipment, to equip heat pump and solar collector, to use unused energy/heat; to develop energy saving planning and construction materials for housing and building: developing materials for thermal insulation and applying to building materials. Further possibilites are: spreading high quality housing by convenient and highly accurate housing performance design and assessment technologies.
Energy policy. The biggest knowledge gap is in the field of the Hungarian household energy saving strategy. Hungary currently has no comprehensive, detailed and coherent energy strategy that contains concrete (with data plans and feasibility) goals. The available guidelines and concepts are not sufficient. Control of the state coordinating role and market harmonization are essential for the next steps [33] . State has to undertake top-level ownership role over the industry roadmap, because serious results can not be expected without lack of top-level ownership. The state has a major role and attempts to provide support policies (laws and regulations) and incentives (tenders) for the local authorities, energy suppliers and energy companies, financial institutions, universities and lobby organizations as top-down pressure. Organizations representing the fossil fuel lobby are able to influence almost all the stakeholders. It would be necessary to reduce the excessive environment protection requirements of the environmental protection organizations. It would be important to improve the influence and the significance of the environmental organizations and the local authorities, because they could fall out of the scope of secondary stakeholders due to inadequate lobbying.
Social influence. Energy demand decreases if for example the population decreases [45] , or the energy conscious way of thinking and lifestyle is spreading (i.e. the demand for air conditioning is reduced), and if new buildings are designed in a more enviromental friendly way as a result of complex energy saving housing (houses with low energy demand, passive houses) [21, 29] . By the spreading of environment-conscious thinking and technology applications broader and broader consumer range and consumer categories with lower and lower income levels can be reached and involved into saving energy. Fábián et al. [16] separated the main groups of Hungarian society in the course of their research according to three ranking criteria: flat, material and cultural consumption. The first group is the elite characterized by outstanding material and cultural consumption, the second is the wealthy group, the third is the group that accumulate savings, the fourth is the free time oriented group, the fifth is the deprived group with good flat, and the sixth is the deprived-poor. Building energetics investments can be accomplished in the first place by the members of the first three groups (elite, wealthy and the group that accumulate savings) because of their motivation, values and financial situation. The conclusion of their research is that the exploration of the possibilities of crossing the boarders of the separate consumption models could contribute to the motivation of some particular consumption patterns and to the understanding of the tools of influencing the formation of consumption patterns.
Economic constraints. The most important technological requirement in the residential building energetics sector is that the energy consumption per household must be reduced by 80% till 2100, in spite of the fact that in the same time the share of energy consumption within the GDP is expected to increase continually [7] . Increasing proportion of energy consumption within the GDP appears to be unavoidable because every government tries to raise the living standard but it involves more demand for energy [7, 15] . The share of electric energy within all types of energy should reach 100% by 2100 [21] . Within electric energy the proportion of fossil energy sources should be continually decreased. This requirement involves that the energy demand of buildings and household appliances, the usage of long distance transmission line networks, the magnitude of centralized energy generation, and CO2 emission must be reduced. The proportion of renewable energy sources and operations by using electricity must be increased while the users' comfort level and other requirements must be maintained [10, 15] . It can be stated that the spread of investments cannot be expected to be based on only the market, so cooperation of the secondary stakeholders, strengthening and harmonization of their interest with the investment might get to the foreground. The responsibilities and influences of the secondary stakeholders impact the establishing of the residential energy saving investment to greater extent.
Natural factors. The residential sector is typically characterized by physical factors [9, 21] . These should be considered when the substitution or the energy saving replacement of the currently most widely used technologies with alternative technological solutions in the future is planed. Climate change and population growth determine the size of the ecological footprint. The running out of our energy resources, the decreasing natural ground area, and the increasing population are continuously reducing the size of the ecological footprint per capita while the inhabitants of the developed and developing countries have bigger and bigger ecological footprints [36] . The less is the magnitude of the rebound effect [22] and the more efficient is the operation of the new energy saving devices, the higher living standard can be achieved with the same ecological footprint size [18] . At last but not least one of the most serious natural factors urging energy saving is the rise of the average temperature, resulting in climate change. Signs of climate change appear in temperature and precipitation intensity and frequency contexts in Hungary [33] . Expert opinions diverge about of the magnitude of this future change, but this problem must be taken seriously and must be dealt with.
Conclusions
The study aims to contribute to description of the current state of the Hungarian building energetics market and the residential energy-saving investments with a specific approach. The approach provides system and market (strategic) aspects for the variety stakeholders in the energy saving market. Complex framework conditions of the residential building energetics investments will be summarized on the base of the literature and the expedient collected primary information. I assumed if I developed a strategic technology roadmap than the necessary information would be currently available, on the base of which the proposed model can help to define the main guidelines of consistent energy policy and strategy for the long-term and successful marketing strategy and tools for building energetics enterprises.
I collated and summarized the most important information from the result of the enviromental analyses (in section 3.1 and 3.2) and from the strategic technology roadmap. Note that these results contain complex information from macro and micro level analyses which are necessary together for the most important actions to achieve the 'Vision' future state proposals (see Figure 1) . These results (in conclusion form) were identified as (i), (ii), (iii) and (iv). The issues could been parallel between some results from other SME's researchwork [23] .
(i) To fulfil the required technological, economical, social and natural expectations in the residential sector the energy consumption must be reduced in the first place. At this point those household appliences and pieces of equipment should be taken into consideration that will come out only in the future. In the second place such energy generation methods must be found that utilize continuously available renewable resources like solar and geothermal energy. Those technological solutions and decentralised systems are prioritized which are self-supplying, independent from the fossil energy sources or the energy networks. In this way less energy produced by the existing (centralised) energy system will be transmitted for long distances, consequently efficiency can be increased and energy generation demand can decrease.
(ii) State and industrial coordination of implementation of the residential energy saving investments -in relation with sustainability criteria -is burdened with numerous problems. There is a lack of strategic plan and state guidelines that contain concrete goals and comprehensive to the building energetics industries. The available guidelines and concepts are not adequate. The regulating and coordinating role of the state, as well as the market liberalisation are essential for the next steps. The work of a multidisciplinary expert team would be necessary to develop a complete energy strategy plan for Hungarian that is acceptable for all stakeholders.
(iii) It is difficult for consumers to take energy-saving efforts themselves due to existing misconceptions, lack of information, and any bad experiences, lack of financial resources and short-term thinking, etc., while the energy prices are continuously rising, the demands of the comfort level are getting even higher and the residential energy saving has increasing impact on the national economy. It would be necessary to spread energy-conscious attitudes and lifestyle for the environmentally conscious consumer behaviour. Higher level financial and savings culture could support the market size and the number of segments efficiently in the future.
(iv) Micro and small enterprises in the building energetics sector present strategic behaviour, the modern marketing concept and many elements of marketing tools in their practice, but at low levels, due to the skill gaps, resulting mostly nonconscious and non-systematic marketing management application. The success factors of marketing strategies and tools of the building energetics micro and small enterprises are summarized in the following. These could serve as examples to establish future strategies. These are based on the differential advantage concept, follow a focus strategy, and offer high quality products in the medium or high price category. Consumer loyalty and relationships, brand name and subjective (not easily measurable and quantifiable) factors dominate among the marketing tools of the successful building energetics enterprises. Moreover, their product portfolio and field of operations will be characterised by increasing market demand and margin.
The strategic technology roadmap is not complete in its present form. In order to improve it the most important elements of the knowledge gap were collected. Further studies and research in the following areas are needed especially to fill the knowledge gaps. That work can be continued exclusively by a multidisciplinary expert team: to examine customer specifications; to survey social misconceptions; to adapt success enterprise strategies in different business segments; to research applicable technologies and future development trends; to complete the Hungarian state energy strategy. The roadmap is applicable to develop the corporate-level roadmap for building energetics enterprises. So the enterprises can customize it into the field of their activity and market in their strategy.
In addition, the results of the study can serve with practical information for the concerned enterprises, and may also be used for the state or other institutional stakeholders to design the promoting energy savings policy decisions (regulations, subsidies) in residential building energetics and to evaluate their effectiveness. If the energy efficient building energetics investments spread on market based, it would have a positive impact on the economic, social and natural environment of Hungary, and so it could support sustainable development in long-term.
